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lWFIB*<ofKH] 

[st#* i ] tbot ^ /WBm*hft*'*** 

Gly-Lys-Arg- X ^Lys-Lys-Ly s-Lys-Thr- X 2 - X 3 ~Lys-Ly 
s 

(St** XittLeuXttlle, X 2 ttThrXttSei\ X 3 ttlle 
XttValSr**-) 

Ko 

[SS#*4] 2Xtt3fcB*S*t6'< 

■flMMtxttw / > y y vRtsstttWo* * 9 
-smarts. 

urn 

[0 0 0 1] 

n s #9 y ^HK»UTtt*tt*:#+*^ 

[0 0 0 2] 

(GUfiffiglM) SrflfttftbT, »^x7x^ 

-e*>5**#y/<~ ^ (plc) SrffitttebT** 
7rf^/^b-^ (PI) oftBfiaeSrffijti- 
So Ins 1, 4, 5-hV X*X7=.— h (IP 

3) at, :(dp mwia<E"es**ix5*i8iiart-efll«S: 

P 3 isf+MtMl&fttoXfri/V&ftWMtiL (/Mfifr 
«) fc#ft1-S I P3S^frlC^fflLT^/Wi/!>AO& 
ffi«rW»U ttAltrtO^S'frAOHattOJ:**:* 

■WLr^ftllHiaKffSrWWVs. Jr!2<OIP3££ 
[0 0 0 3] **M#«t±IBI P3§f#l:o^tff 



$C*rJRtt-C*5"K ^**0/MHfc*5tf 5 c DNA^ u 

^y7Ky-A±t?Sffi^-T5^<h{c:ioTi P3®Stt 

rv>5o r<oi PSttftXKftlt^ 9^»a*-oR 
fH-S^JrfcioTx Insl, 4-^^^7x-h 
£^14— O(0!J >»^Ju§ixl n s 1, 3, 4, 5 
-*rYy****yx.— Y (IP 4) lcftat£ft£p * 
fc, roy y»fbKJSfcBB^1-8#*i: LTi* I n s P 
3 3-*+— £tfSB8#LTV>5o £iife***-f 

RttTfBO»:fcfc?RS;hrcl*aaK ±121 P3£WU*if[ 
SEWftBEMttftSixT^/iJ&^ofc (Nature 341, 197-20 
5, 1989) 0 t 9 b«t±SfcO I P 4 |CN LtW/V^!>A 

(DMj&ft^ V>9L*&jft Z> * * ** * *>*"*>•* 0>*ba 
as*£jLaS;hrc^fc^fc» I p 4<&«tefc:oivttt* 

[0 0 0 4] -gOAff*^*"?, 1 9 9 l^Ky^tfVh 

i p 4<ommm&<oi&&m&m<o^mkRxfimM 

t>m&£tl> Theibert&tt? y hG>/MH*»& 2ffi£> I P 
4je^fieKSr*«Ufcia#UTV>S(Proc. Natl. A 
cad. Sci., 88, 3165-3169, 1991) 0 L^Lft^b. ^ft 
e>^«*©tlC*5V^Ttt. t©IP4tt^iSf©41 

»«tBJco^rtt±<^wt?*>ofco rafli^, i n s 

1, 2, 3, 4, 5, 6 h (I 

P6) jB^fifiWfc 20(0^/1^-^ 9«*S*XT*5 

^ 9 -a e & 5 a p 2 -e* 5 r t e> s tir 

v>5 0 roAP2tt*Jt&<«*>+^/hB^^K-9" 
>f h-3/^9*-f^A^)WIKH#+6«eirfc#*. 
t)H"CV^6 (Biochme. Biopys. Res. Common., 187 , 158 
-163, 1992; Proc. Natl. Acad. Sci., 89, 8976-8980, 
1992) o 

[0005] ^t^gati, #fia**d>e>#» 
ea«K o3sb « v^-^^ /Mian ^ i/-^^^ tarn t <^st 

^^(synaptotagmin)^fe^ 0 ±fa^fiRte7C*> 

^/hjftRsaKiixTi 9 8 imzmj££tiizs&w 

S(J. Cell Biol. ,91, 257-269, 1981) 0 -^/^n-^ 
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5rt^^t > ^|c^oTV>^ e 1 9 90^1-11, y>yY 
(OcDNA7^^7y^b*iei^cDNA)55^n 
-~><?£tls %<D-fcffi&1)Wbfr^tj:<>X^Z>(tiat 
ure 345, 260-263, 1990) o Z<Dt2, r^ISI^V 

[0 0 0 6] isT7h*y^^<D#?m&l*#*tp\Zl 

(pkc) <Dmmmn&xhz>c2 Y^otrnw* 
ayyft^t- if i ncio-cy ^SH^ftpsr 

\mik<D$nx#mz&<& : tf£tixte*), *>i-7xm 
m\c&\iz>z.<DU#(nmm&£^Lx^z>u. Bioi. 

Chem., 266, 263, 1991; Neuron 6, 993-1007, 1991; 
J. Biol. Chem., 266, 13548-13552, 1991) 0 7 

-j*mx&teox*w. z<D&mttmmttttwxh 

5 it s ffllifilRS aft?fc$^a-^^^ (neurex i n) , 
i/^^^i/y(syntaxin)^NScO^/Wi/^^^-lr^;^i: 

m*'tZ>m&Xt2>X.btlX\,^Z> (Neuron 6, 993-1007, 
1991; J. Biol. Chem., 266, 13548, 1991; Science 2 

56, 1820-1823, 1992) 0 
[0 0 0 7] 

V-t LXmWte'&mZtetcLX^Zo I P 3l«:Og: 

Gly-Lys-Arg-X i-Lys-Lys-Lys-Ly 
X^SLeuXttlle, X^ThrXteSer, X 3 ISIle 
XteVal£^-f) 

dK^K*. i/^yh^^^^IXIH ICOC2BK 

w-:/h*^>ixtei i-e&sJLia 

®<D^-7^ K ; 



*0^f>^*o-CV^ o L*>U IP4, Ins 
1, 3, 4, 5, (IP 
5), I P6W/v^h-/^y V ^iCO^-Cteg 
S{*:X^^®&^tll^^^"CV^^V^ 0 I P 

4*f<Dj;*/h y y >®t<Dftm • «s<£te+#K$ 

<fc!)fffrix-o^o IP4 
m<D4 y > h-^tfv y y^of^ffl • ^^^^j^ 
-c^s^^ic &m&, ^mmmtLxGHxhy. 

mmvom^o* ? y --^Kfljffl-r § r. t t^xz s e 
[ooo8] frfrzpmfrb, \p4<d 

SlU^I P6 t*®&Ki:^1-^-i:«r^fflU SE#<£> 

^ & irefc* w-:/ ^ <d# y -r y > h - 
^t/h^^-; vk*^* i P4^w b 

iCOV^T^f^bfcS*. IP4^>t/h^^^OC 

2 B K^^lC*g£-rSr t ; jE(CP«0^^^-r h 

tic 2 b ycofo^oT ^ y ^E^JSr^-f ssp 
^ytm^y/^o^-r^m&Kxh^PKCa^ 

rabphi 1 i n^ttl P 4 lcjfr& LftV>~ fc t>0H: 
(D-C, *J8«OB6!lttIP4, IP5, IP6W; 

[0 0 0 9] 

®TI5^S (1) ^*Ji5T$y*EWd»e>*5^ 

*-h («T, «S±, rftb^/^HA*!)!)^ 

s-Thr-X 2 -X 3 -Lys-Lys ( 1 ) 

k + SJ/i/h y y / > h -/^ 

#1- £>r /^h-zi^y y ^Kiassii ; xhz> 0 
[ooio] Kte. -r / > y y 

:^fc»LT»g«**U aoflME* (l) -c^^tL 



-3- 



Id^WiSri^fc^*, -ry*>l— tuKSJ yvSSi 

*>f^*Bici±s(rfB^; (i) t/T^JiS^f KMtfcs 
rttfWibiMcift-ofc,, BP*>, StrlEst (l) 07S /6£ 

[0011] ±ls«BtrlES; ( l ) ©7? y $E?W>e>ft 

fSSsft ao^m^^f- K-frjWfefcj: o is®!-e£ a. * 

t, «*43cj»l^f-Kt LTI4, «*.«!, tK 

^i/i^Wi/i-T'h^^? VlXt/I I, wttb 

i-$DNA*w«u asfc»s^*#-fc»«MK 

IS, B#S, «4MBia. Sr^Ktem 

[0012] ^w^f m, -r y v h-vm* y y 

KSrffiv^r tcto, yvh-A^y y v&i£<H 
Lfcfea»ttSr?r*-5*KXH:-Y y > h-a-* y y 
t^-rs^fC©** y -=->?zfto r t^-et a. 
arke, [ 3 h] ftif-eaiaufew y h-vM<y y > 

(M-a-sisao , *xm<<7* h^vmm-t y -> y-* 

-^y y vg?i:s©w^a»ttt:^-ra*K-cfoar 

teit^Kw&W, *A'*>'^INil©Wffl5ftif©ftUB&& 

fci/o^tfltssfta. Sot, *i6M©^^y-= 

#«eJ*ftK«ffi«iiKftif©^^y-=^Srff5ri 

[0013] Jmm<r>^rf=f- Y'\%4 y h-/ntf 
y y y&tig-g-f art^e., ^y fh-A-#y y >ss 
©pissj t LT^ffl-t-a. *»|H®-r y -> h-a^ y y 

^SWaSJWtta^SftUB Srf iJffl Lfc t> ©T-, ^IS?)!©^ 
^ KSr*»J«»i: LT^-ra r <t *»feft5>f y > h 

y y ^MMWHi-cfca. 4J*s h-A-# y y v®? 

y*>h-/u;Ky DyiBSau, #A~>!?A|&£#.|, # 



5*5, -$Wlcf4#$f£#^fc5*^S^:/?-K©*X 

WffiK. ^SA^Tk^) ic&»Lfc&, 7*A-*-*-e 
Wl/cmu ftv^fn8toft£Sl-#*i-S-if- 
i0 BUM'S 3. *fc. SPlUt UTH:, M 

sj, tun, mmh *snv-m*i.i£<>mmz.wm 

[0 0 14] $a»t:ic^u-c, »*u<HtSSflsffl*» 
yy>, -^7^^, i/yiyv, -rvsh-zw, 

Sft^JD®, ®^J, Sf»ffllbSiJ, KflsB&Jh 

ft»*Lr»frf 5©*a*LV^. ffl 

*»w©b»jwh:» ^ownmiiat; cfciiafts^is 

[0015] ftfc\ *iwo^f Kit. y 

t-r a r. 1 1 J; 9 w y v y y ^ssromss^ 
Sift if t LrtipJBi-ar. t^-eta„ 
[0 0 16] £*T, *BW*J;»)l¥iW(-ffi?gi-5„ 

# t> o "C V ^ r t frh , /MB Srffl v > X I 
P4*S«-HeWO»*Ml|tSrffofc. i"fttot>. IP3 
S^^^/U^r^^SSI-agf'fc-S r t, (B]«l- I n 

s p 3 3 *-)—ehmmc7/u*y^Mmcm&tL 

-<y ->h-/wy >m<Dt&Gmm s ti&!toM<*f-bti 
r^K y 4 y h-^*x7x- boBi#^< f&itzti 
[ooi7] ^er-e, *T#Efttt?tiJ(- 

S^-^-XlS I P3SS#, -fy«'h-A*P**7x'f 
h*^77-^— e-^^— tfS* 5 J4W^tt5* 5 , -tie. 
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UJOTtKllO. 5M©H#l;il&*£*V 

miO. 5M NaC l «§*«£©*> 

ofcl P 4 &#§£«©»&££ ©jS^tt*s*e><#E 

«&#J©«&©av\ ^Ttfn-*^©^© 

atv\ ^tfvgfta^A©^^^©-?*)*. £© 

t #«t© i p 4ett#Bm«'pfca&*tfc* J » -ttw: 

*>•?:?>< I P4£-&g&S©:B'g-#fc.fc5fc©i:#;ie> 
[0 0 18] h^y7^-DE- 

— V&IS 1 l^i - . ft&© Sepharose C L 6 
Bl^iS^BtSrLfc^, @Wiii^SrSDS-PAGE»C 
i9^*fLfct-5, ^114 0kt6 5k©Ifi@ 
<T>'<V h'imbMt (H2#J8) . SfcCBBlfc&SrL 
fctr6, BWir-rs I P4tS^-»tt©8Mtfc*llfKA 

&Tt?i 4 o kSr^tfcrtA>e>, ro^ftrogSS 

fcfcpK, *3§W#^tt-r^^©/hflgl 50g^e>0. 
45mg©@6!)tt5 I P 4 ©*$£« 6 r 

[0 0 19] r. 5 LT#f>nfcgaK<DT$/KE?iJSr 

fc*>t>» 1 4 0 k i: 6 5 k©g&®£PVDFl&t;:&L. 
35^, 0. 0 5%<7>SDS#STI-Ty i?/W3i^K^7' 

o k©seettw^-fifi-e&ofcct* s **e>-f, 

C© 1 4 0 k SJtS©^^ K/65r©^iUc*3V>TI4#< 
EJiRSttfc. r. 5 UT#e>Hfc 14 0k S^©^?7*^ K 
©rt, 7ai£OV>TTS/8K?9£ifc£U SWISS PROT 

h*^SVI I©T5/KS?!lt^lC-ifcUfc (H3 

Sr*fci-«aR-C*5ti%*.e>it-CV>5 (Science 259,7 
80-785. 1993; Neuron 6, 665-677. 1991). 4 

[0 0 2 0] cDNAtfflffc.fciUf, 2*©-^ 

(I, I I) ©#ffi/45»lioHTi3!). RN 

(J.Biol. Chem., 266. 13548-13552, 1991)„ -ftet> 

^u%\z.#&.*%>. #Jx«, urn. >m%x-h 

5„ ^^/h^S^imWfcttfrU^I*. -T 



h * ^ 5 ^i i u*»#e>*v<c*>ofc©tt, 

_B£©<fc 5 (c/Mgfcfcv^TttV^-y h * ifi. y I I ©# 

[002 1]*%lf3ftt, $e J i-±^©rt<#bH 

tlT©*fetCTSEMLfc 0 ii^©*j£{CT^Lfc7-> 
FVt^h?^5yi I©cJf3B (4 09-42 2) t 

m £ ftfcf - ^:?7i*t«MMWK:-C# b^fcf" t 

•em 4 0 kX.tf6 5 k©®aS^Sli&b^o^!JT^ 
hbfc (B4#AR) . C2 A«>*MttcJ:0/l!** 
P4***ttfc'feo»e»tt&SBfc*Ufc (El 
5#J§) . Ctbb©rtSrt>o-C. *^W#^tt±i$© 

[0 0 2 2] fcfc#»Wt*tt, rroifitfcIP4g 

2fj££ffi^fc. *-f, HHSlS*^*, I P4ife-&^*f-t- 
5pHft#tt£$F3SLfc (H6#J») . 4. 8mM©# 
£f§£© I P4©#ST-eii, gS&Lfc I P 4 ©***££• 
tgttfcJ^pHS. 0&fc!Jfc:il < e>;ix-O*5. 

[0 0 2 3] tt«Lfc*V^fc*srj5«BIMfcLfc I P 
4©^fS©I P4ldJ:S«mS:pH5. 0, 6. 2, 
7. 4T* ; fTofci:r5. pH6. 2©fcf 3 0nMT\ 
pH7. 4©t#40nM-C. pH5. 0©ttl70 
nM-CJ^^L-fco ^Vf-f K^*f (Scatchard anal 
ysis) ZftitzfaM. Kdl4pH6. 2W7. 4©t 
^3 0nM-efc9> pH5. 0 <Db t 1 6 0 nMXh 
ofc (@7#li) . BmaxttpH6. 2, 7. 4, 
5. 0©i:#, ^ti^fl2. 7pmol, 2. 4pmo 
1 . 3 5 p m o 1 /WbX>hi1t. Hill flMRtt-tft 
■etU©pHlCttft#L^V>'e, (St?l. 0-Cfeofc. 

[0 024] ^IC, I P 4 tt64MfcK&rt**Jl&*ti 

fc. *ott**H8t!:3%r. m^Vtckjs*). lP5(i 

iUv>^ft{crs»ufci P4©)g^Srfitfttfc. -©e 

^*©»*I4I P4KJfc«L-C3aa>ofc 0 -fy^h- 
3, 4, 5, 6-7 1 

Hi, lOOnMtIP 
4 0tt*«r»^«HWbfc. U^L, ^/->h-^^ 
h©S-g-{C|ig^*«g©^lEliJtl5E 
Wgi< x tt-frT 1 0 nMT?il I P 4 ©^5rti^P$-tir 
fc„ *fc, 300nMOtf> I P4 il^«lc3fiV^aS 
UcIP4 &&<DtoMit& <btitc 0 r©rt(i7o^r 

^W#^li-7!?^©/hJiS^e)igafntt© I P 4j££-gfi 
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[0 0 2 5] Ri:, #»W#*Ht, ±C I P 4 

©jMBFftUfc. *1\ I P4tt*K*>f ^*r*nSfc»fc 
v^IP4^Ifi/^h^^^ (I P4BP 
/syt I I) OcDNA(0^n-^y^ffoto 

fc 0 — o©^»#fc^£cDNA<0EMtt5o©« 
^IP4BP/syt I I OittKEJBSrE?0## 

fci P4^SSS^E?'Jfcll— efcofco ~v^- 

i/ 3 ^n K^V^Ko z a kE?iJ£l^--Cfcofc 0 
^s/F^t^h^^^VI I £Jt«rt-afc4»0T$ 

yKE?^J^N*^cTS*orv^5o*' , c^)ofc 0 

1 2#g£> I 1 e^As n, 2 7#|^A1 aH 
VaU 3 9f^Th rHP r o> 5 2#@^Asp 

^cDNA-Ctia-T*9, TG^^U^KO^feig 

[0 0 26] iefMlP4BP/sy t I 

^ 0 IsX'&btitz c DNA$:t)OM/7^; KSrffr* 

AGEm, t<0«ttIP4BP/syt lift* 
|^A/^nyhM4rtTofc (19AW o ^<£> 
ft*. 6 0 k "Cfe 5 , /NH*>fe»fc I P 4 B P 

/syt i iKjtftbt^c^ofc*, zti\mm 

Lfc. :5lt»BLfcIP4BP/syt I I Sr. 
«fcbfc#ifc"ei P4j§ttft«'<fci:r5, /WHS*© 
IP4BP/syt I I tm~ Xh^tz (09B# 
H) o 

[0 0 2 7] gClC, IP4BP/syt I I ©IP 4 

P4BP/syt I ItGSTOfi^iaSrMl 
fc 0 I P4tt#«*r^y^LfclS*, C2Bh7>f^ 
7^Ktt3 1 5-3 4 6 ( I H LMQNGKR LK 
KKKTTVKKKTLNPYFNESFSF ; Whll 
e-His-Leu-Met-Gln-Asn-Gly-Lys-Arg-Leu-Lys-Lys-Lys- 
Lys-Thr-Thr-Val-Lys-Lys-Lys-Thr-Leu-Asn-Pro-Tyr-Ph 
e-Asn-Glu-Ser-Phe-Ser-Phe-) tfit£&\ZM£-?i>& - 1 
flfcpJWLfc (@10M o b^t>, 



7^ h* tfa&XUX^Z Z bfrmbfrkte^tz (Nature 
363, 163-165, 1993) 0 HI-* Vt/h^^^^C2 
AF^^ PKCa&tfrabphilin 3A©C 2 Kj*-< V 

(DT^sffimftmcztibtoFtsf^k i P4£©& 

^tt«r»»Kttt* Lfcft*, I P 4 ©|g£ttffiHLbBE 
?i|(D^GKRLKKKKTTVKK (BP*,, Gly-Lys- 
Arg-Leu-Lys-Lys-Lys-Lys-Thr-Thr-Val-Lys-Lys-) 

fltrias: (i) ^»*ji«^^K«»#i P4 

[0 0 2 8] *fc, »J}GST-flC^niP4ie^ 
<DX*y<?* K#*f£Ut£-5, Kdlil65nM, 
Bmax|j:3. 8 pmo gI&-Cfeofc fflll 

A#IS) o £<0Kd*ttt. »»Ufc/MH**IP4BP 
/syt I U^V^it^ofco ^1 
P 4 *«fttt©{££ f*G STk <Df&&\m®t £ 

^fSJWo S^GST-syt I I-C2Bl:» 
I P4»^tBSrltlW5fc* Ins 1, 2, 3, 

4, 5, 6-P6 (IP6) >Ins 1, 3, 4, 

5, 6-P5 (IP5) >Ins 1, 3, 4, 5-P 
4 (IP4) >Ins 2, 4, 5-P3>Ins 1, 
4, 5-P3 (IP3) >Ins 1, 4-P2"Cfeo 
ft mil B$KB) . o4 D . I P 6 RXf I P 5 tt I P 

4ic«&tt-e*>ofc. ip4bp/s 

yt I I C0C 2 B K^>f^tt I P4*T»t"C*<» IP 

e aw i psttus^i-arfc^wwufc. 

[0 0 2 9] ««/MH**I P4BP/sy t III: 

fc, -^^y >l*l P4©IP4BP/syt I 1^© 
«^HIfS:*t^ GST-sy t II-C2B"Ct> 
mmxhvtzo C2K^^I1 i/t^h^^^K 
PKCa^rabphil in 3 Al^t^frf 5 ^ i: 
j&S&feftT^SOlol. Cell BioL, 13, 2061-2068) o -t 
CT\ C2BK^^yW«IP4^\ IP4B 
P/sy t I I fcrL^L-^-c&S^if 5^S:*BUfc 

C2Bb7^ r ^ AS2pJM Lfc (H 1 2 

[0 0 3 0] i/t7 P h^^^I^C2Ah7>f 
C a ^ftffft*** 9Xy WBf*K+»-C*« £ 
(^S^fcofCo ^h^^^OC2BW^fy{) 

^7 p h^^ r ^^cOC2 B K^>f VK*H-5^V Vh-^ 

Lfc (Hl'4#«) . GST-syt I- 

C2AtGST-sy t I I - C 2 Ai±C a 2+ ##ft 
(CU^y-ix (1:1 (W/W) ^77f^Vt!) 
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GST-syt I -C2B^GST-s y t I I -C 

tz, GST-rabphi l in 3A (rph) -C 
2AteCa 2 lfe#ttl;:***y bTy K«^ISttSr*ra 
GST-rph-C2BH C a 2+ #&T 

rabphi l in 3A^C2Ah7^fyil PKC 
aOC2 K^^^iC^C0«||6^^bTCa 2+ fe#^-C 
$>5^ C 2 B ^ ^ t^StlSp G 
ST-syt I I - C2B<£>3 2 7#@(DT^ 

tt**i3tU**, I P4tt£fitttt5 0%HttS*bfc. 
[0 0 3 1] 

-r/w-A'tfy y ^fcWJWiKls^rso-c^ -fy 

teifitf. >fys/h-/u#y y >«£ra*fc£»§tt*: 

iftswxft-f / > h-/w# y y ^»i:ttai-s*ft 

/ > H-/ujK y y vik#IB4-rs#nBIAolMKttX. 
80 

[0 0 3 2] 

Xffi^J 1 

©1 P4^§a (1 p4bp) (pmm 

ddY^**S*/MHl 5 0gS:9**O««jR [0. 
32M *^n— ImM EDTA, 0. ImM P 



MS F (71-;^?^^*^ 7/!/*y Kh 10 
MM o^f^fy, ImM 
2 -ME, 5mM h 'J pH7. 4] fciS<& 

y^-h^ 2t:, 1000 Xg^ 5 3HW8'L>U 

10^g-e6 0^S^U P3+P4KH#£ttJ8£ 

[0 0 3 3] NH»«rttmR (ImM EDTA, 0. 
ImM PMSF, IOmM n^^^V. 10/iM 
<<7X97> A, ImM 2 -ME, 5 0mM h V 
& pH8. 0) TttMU 2 0% (w/w) hy 

X-10 0«rJP*.«e***3. Omg/mK hP 
h> x-l 0 0»«Srl%teBIKUfco HI-^cdio 
3?git^±j»Sr^y y-Ttfu-*$yJ* (2X1 
3. 7 cm) ICTT^ Ufc e fc*5, SK*7AH 
0. 2%MJhy X-100, 10%^yirn-;K 

1 0 /*M n^f-<:/^>\ 
0. ImM PMSF, ImM 2-ME, 50mM h 

vxmm, P H8. o (mrmikfa-rz) \co. 25 

M N a C 1 *^tf»«K^»¥«{fcUfct>0-C*> 
80 *7A^0. 25MNaCl/iWlS 

tfO. 5MNaCl/iWlt«U IP4BP 
Sr30ml<DlMNaCl /WffiWL 1 -C*ffi Lfc 0 

[0 0 3 4] MIC, 8tW£«r*f8U t7 7 n-^ 
7ACL-6B (1. 0X60cnu 0. 2 M N a C 

1 / 1 mM/g» 1 -e¥flWfc) \£T?y<{ U IP4 
BPH££li|iKL:fc (Ell a#f$) o **5, [HjJfcLfc® 
0*fc/*-&#LT^Lfc (HbRtfcK:*5V^-C 
<>IH«) o @ifcLfclJ#£r, ImM EDTA/gffij$ 
lfc#LtWfU &^tDE5 2^7A (1. OX 
7. 6 cm) \Z.T-fy<< LfCo IP4BPiM> lm 
MEDTA£^t^«*l«:fflV\ 0-0. 3M N a 
C 1 ^xyh^HJt^ (Blb#M) o 

Mt7rn^CL-6B-C^n-7h 

-rzzkKxvmmv mi c#$o . mm®*- so 

^ 1 fcSc*. 

[0 0 3 5] 

[*1] 
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hi a? i © 


§0 (mg> 


1 P4 3B&U«ol) 


ifcfgttUiol/ng) 






P2+P3 KS^ 


3 7 4 0 


1 2 


0. 0 0 * 


10 0 


1 




2 7 9 7 


2 8 


0. 0 i 


8 5 


3. 3 




1 4 


4. 8 


0. 3 4 


1 5 


1 1 3 


t77D-^ CL-SB 


4. 2 


2. 7 


0.8 4 


8. 2 


2 13 


DE - 5 2 


1. 3 


1, 4 


1.08 


4. 2 


3 6 0 


-fe 7 r a - CL-6B 


0.4 5 


1. 1 


2.4 4 


3. 3 


8 13 



* : te*0 . 0 0 3 

[0036] nmm 2 

SDS-PAGE(C<fc5#fff 
±E^filS!Xgt£:fctt5 I P4BPB^Sr ; t^€nsD 
S-PAGE (3. 75-12. 5 %(D^y"f>( ^ V 
y/M^SLaemmlijfc) MtfcLfco **5. yA'Jfcfefctt 
CBBSrffll^fc. *Oj»*SrBI2AK^ 0 Bfcl*5l^ 
T> U-Vb : WWa5^W8 0/ig ; 
l/-y C : ^'<}) yT^n^I»3 0 m g ; 
d : t77P-^CL-6BB^l 0 m g ; U— : 
DE-52K#2Mg ; U'-W :t7rn-^CL- 
6B^ov Mi#2 m g©SDS-PAGE^-> 
Sr^-To l/-yaimi^-(xi0 3 ) T* 

*>9, 2 0 0: ^^»- ; 1 1 6 : p-tfy? Y*S?— 
if ; 9 2 : V y—H ; 6 6 : 9 S'JMtT/l':/? 

y;45: UrtfTAs-fX vSr^-To 0 2 Bid, i? 

770 — ;* CL-6B!)^nvf<^)63-8 1 ®5>£> S 
DS-PAGE/^-^to ±|BSDS-PAGE 
fc±6I P4BP04H : *»£ttH:. H0KW6 5 
KTfeofc (H2C#JS) o *fc, 14 0K»ftt6 5 
2 fift^fc 5 w £ t>¥U9! Lfc 0 

[00 3 7] SltSflaj 3 

[ 3 H] I P4fe£tt<P»£ 

I P 4 Jg£«J6Hu P E GitJSfelC ctofc (Maeda, N. E 
NB0. J., 9, 61-67, 1990) o 9 o-r h#H#fl£tti. [ 
3 H] I P4£&Ii#5 O/i 1 K9. 6nMt£&5J;5 

K 2/zlO!)v'-^'7-^D^!)^ (5 0mg 



/ml) i»£U 5 0 m 1 <£>3 0%PEG6 0 0 0/ 
5 0mMh9^a» (pH8. 0) ^VfMzM^ 

»SrSfe*U 5 0 0 m 1 COSOLVABLEJC*»S* 

fc. 7^*T^7^ tf7-<l*> S^S/Vf^-Va VI* 
Sit LT 5m 1 I (Aquasol II)«r*0x.T 

8J5SLfco #»*8dttl0MMO*5^I P4#& 

IP4»^|gStffl^fc. 10m 1 [ 3 H] IP4 
(S^fiS4. 8nM) , 10/il^-^n/!)> 
(fH»fi5 0/ig) , 1 0#i 100. 5M^yK8» 
1 0/i 1 O-f / 1 — /V y Vg£S£ ( 5 0 mM H e 



pes-NaOH, pH7. 4 , V^jVRXf 

Sf*^ioo^n:«Lfc. ot-cio^y^r 

:*-<-hUtft, 3 0%PEG»»Srl 0 0m 

[0 0 3 8] H*$)4 

I P4BP^/f K^)£ 

H1S« 1 "C^fcWfi I P 4 B P (ttO. 3mg) £SD 
S-PAGE (3. 75-12. 5 VoWyy* 4 ^> Y 

V)V) \z&U »iLfcie«rPVDFB:h?^7 
7-Ltl 40KH SKieffiS/^K^D^ 
^*3fflL % 0. 5mM NaOHfelU microfuge-t 

ifciMU BUtSry^ayK'<7 r ^-*"C2 4i»IH, 
3 7ttfeilfc. **>»&tt, 7. 5%T±Y~h}) 
/UtO. 0 5%SDSS:§tn0 0mMM)^Si (p 
H8. 5) 603 0 0 m 1 4*"^ IP4BP*l/50* 

*6UCI**U ±flt«r«tf£&«&. 0. 1%TFAK8 

«IHPLC^7^ [Waters 600E, C8(/i BONDASPHERE 
300A Waters)* #7 -M&R0. 3 9X1 5 cm]!:^ 

LfCo 0-3 0% 
y/V (7 : 3) (^0. 1 %T F A) tf>^77>T^^h 
£4 5ml#±fcfc5±5fc£lfcbfc (0. 5ml/ 
#) 0 1 5 nm-C*-* — UsllRL 

it (IU3A#fi9) o HUl*£ix5J:5U:* 14 0K*6 

5K^)2i^w: t*5fli»$nfco ftv^ ho 

K0±tT-^ (03AlC^Ut, l-707O(7?tf- 

^) £1 0 0m ^-7x-X 

^ vf— (Applied BiosystenOl^ttU *:;ft€ft<£>T 

Lfc (Ei3B#fia) o sirrs/aeflitt, 

[0 0 3 9] ^ffi«5 

I<PC2AK^^^&r5C5(ci8a« 

(1) 7^ h&teisl-yhfyZ^l I<DC2AK^-f 
y (7^7 SSE?'J#-^ : 1 3 9 — 2 6 7) k?A'9tt 
y S- h7^7i7^ (GSTtl^S) Oi^ 
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HfiS:*IW-C*a**T»JlUfc (Smith h <Djj&\C 
£5 ; Gene 67, 31-40, 1988) e HPfe, yy hS&v^ 
^h^^^I IOC2 AK^-r^^r^-K-r^cDN 
ASrHf«feK:!|li:TPCRffifciO**-PKU PGE 

iijMio9-e«a*tfc. iMy^> 3 y 

U h!> X-iOO-Cfl^ftPl%lcfc£J:9 
U 3R»^seSr»fitfc« 'ttKfitti o%sds- 

page-cmw, (£a£*fr&) ic 

fco 

[0 0 4 0] (2) ?jy hS^^^h^^^^I I <£> 
cmtffl*'*?'? K (7 5 / 8£K?'J#^ : 4 0 9 - 4 2 
2) ©7 5/*«CS/*y-f i'SrttJnU ^iMtT/i' 
^SVKJIS^ S«7^K/$vHU 7 9-^;v 

6 (sulfo-SMCC-cBSA)o 5 m g CDC^ffi^f- K t 5 m 
g Osulfo-SMCC-cBSA£, lml^O. 1M!) >"$iK9ff 
j$pH7. 2 (0. 1M EDTA, 0. 15MNaC 

at) t-ca^u aa"C3«Fiwat»s*ft^bR« 

A4fiS"C6fc£bfc (0. 08 3Myy»8W»pH7. 
2X150 . 15MNaCl*ttT),^f K-cB 

T*BMfc7/u$ = 9A*JBi\ ±Efcra*U:=3.-i^ 

fc. 

[0041] mm&ie 

HffimK:fctt£Wi§{fcB£ (fifftttfiS) &UHr:7 T 
P-*CL-6B!J*n^hiI|# (tt£t5&) SrSDS 
-PAGE (3. 7 5-12. 5 %(DLaemmli^) JCtfc 
U gfi«:PVDF«lch7^7r-Lfc«. ±IB© 
tt#fc»6**fc. 4 fc*1-. HBfc*5V* 

T, ^aOTMi(S5 0/tg;^b(j:t77 
D-^CL-6B!)^PvM^3/igtfc^ 7 ^ / 
^j/^-CSfcftlfctO (A) , C2A«*Kit1-5a 

*-eSJ6**fct>«> (b) > c*«®«ic*hr5^"t? 

KJ&£*fcfcO (C) , ayh'n-A«{t:-CKJa;S*fc 
(D) Sr^1\ ft*>\ ftHJfcJfl^SK***^- 
■eStttt, Vectastain ABC** htDABM^o 

I I<DC**87 5/RRyj (4 0 9-4 2 2) MC 2 



Ag«(1 39-2 6 7) K*H-5$t#tt % 14 0U 

6 5 K CD {Rift £ fcKJS-f 5 r t tfWN Lfco 
[0 0 4 2] (2)^gtt^ft 
ftC2Agi#l 0/x 1 (Si^gaJtl gG^LT, 2, 
5, 10/zg/10|i 1 • 50 mM Hepe s - N a 
OH, pH7. 4, 0. 1M NaCU *1t, Sttffi 
#f^ershan«^ny>f VA*9AT«*lbfct>0) £ 
Jfj|$£lP4BP (0. 35m) KSBbPU 0. 1M 
Na C 1 Sr^tfHe pes-NaOH (pH7. 4) © 

B®^fK30/zl (/PT^yA/^^0. 3mg) 
StJOXL, Sif ^-^4:4t-C3 O^WSWcii 
£-frfco Mfc, 7 P DT>fyA-t77P^CL-6B 
tt^*l]5gJl'C?r«^kKJ:0ttIll**, i»2 5/i 

i vmft c 3 h] i p 4 fe^stt^ifr^o p e Gttfem 

I gGB^Srffl^T^cHlfeU^ *<D«r*Sr, 05 
l-^i-o HBfcfcvvC. OttftC2A#;ftS\ = 
ho-A4(t#t*1-. %H* (A) H:, 

-/M g GTOg^^SC 2 A^WSKil?! 

{mJB«fc#ttfc»» I P 4 B PCD I P 4tt^ffittSrffi 
T^^fco ±B(l)&tf(2)£<0ilt*H\ IOK«4K:*L 

ttl!lP4BPfl Ktb^v^^^^h^^ 

[0043] mmm 7 

a$iiP4BPoip 4<t^gtt^tt«»ff L 

ffifil P4BPOI P4j|6^c*«tapHft#ttS:BI6 
(C^LfCo fi^Stttt. 4. 8nM[ 3 H] I P 4 fc 
0. 3 5 v gCDtt§^fi£5 OmM Me s -Na OH 
(pH4. 5-6. 7 ; O) . 5 OmM He p e s - 
NaOH(pH6. 2-7. 6 ; □) , 50mMEp 
ps-NaOH (pH7. 3-8. 3; A) 
f*Lfc 0 4. 8^M«7^/HP4#S 

-hU »^HtPEGit*i6^i9aiSUfc. *«>tt 
IlpHli5. 0-C*6rt*fl«lfc. 

[00441.W:, ftfii P4BPKSrfS [ 3 H] I 

P4O»^(0fi»ttlCOV^-CttWLfc (B7#HS) o £ 
^jBS^fctt, 0. 3 5/zg^5SietpH6. 2 

(A) MpH7. 4 (O) , fcSVMSO. 
SlSt?pH5. 0 (□) . 4. 8nM [ 3 H] IP 
4, «-«Sa<D3-/UKI P4, 5 0/x g^fV-r^ 
n^yy^ 100/1 1 tf> 5 0 mM Me s-NaOH 

(pH5. 0) % 5 OmM He p e s-NaOH (p 
H6. 2RXI7. 4) TT^fflL/c 0 -f>^Mt y OX: 

•eio^y^-m ie^iPEG«ia 

9««J£LfCo t<0JB*, ^^Half-maximal reduction 
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ft, pH6. 2-CI230nM, pH7. 4TO4 0n 
Ms pH5. O-eHl 7 0 nMt?foofCo *fc, V 

H6. 2£7. 4-eiiKdW3 0nM, pH5. OT 
ll x 160nM N Bmaxil pH6. 2"C2. 7pm 
ol x pH7. 4T2. 4pmoU pH5. 0"C35 
pmo l//z gfiS-CfeSrir^WMUfco 
[0 0 4 5] fclC. IP48W h©»Wtt, 5« 

ufco fits*® e o . 35/ig i p 3 

(A) , IP4 (I), Ins 3, 4, 5, 6-P4 
(O) > IP5 (■) RXflPe (□) 0>#feTT\ 
4. 8nM[ 3 H] I P 4 fc^f y^ra^- h Lfc c 

fo 0K^£ix5J:5K> IP5ttIP4i0t> 
[ 3 H] IP4*r!l<«*Ufc. Ins 3, 4, 5, 6 
-P4i:IP6lt 1 0 0 nM-CI P4<D&&%¥#n 
faJLfco U&*U I P 6 OWf&lZft. «ftfti»<D&)Ef* 
tttfcfiMK* SfclOnM"? [ 3 H] IP4tf>^£:ii 
JbDS^rfco *fc, 300nM«, IP4t^aS(C [ 3 
H] IP40tt&Sr»<»aLt. ZOZtte, 
[ 3 H] I P4*££lC*5tt5 I P6©Tn7f!) y*«S 

[oo46] mmm 8 

-?t?7s I P4BP(Plfif»P-^ 

4 -CftS Lfc> I P4BP O-gflT ^ / WSRMVi 
- 3 <<?*f- K (VPYQELG;fiP^ Val-Pro-Tyr-Gl 
n-Glu-Leu-Gly) JttfK- 2^7^ K ( I HLMQ ; HP 
Ile-His-Leu-Met-Gln) fcfflSI-* 5 ' GTICC 
ITA (TC) CA (AG) GA (AG) (TC) TI 
GG 3 ' (TC) TGCATIA (AG) (A 

G) TG (AGT) AT 3 1 irPCRO^v-tl 

Lfc 0 ^RNA teChomczynski t Sacchi <Djjfe (An 
al. Biochem., 162, 156-159, 1987) \ZX 
J; 9 MRU £fc#y (A) *RNAteoligotex-dT30 

[0 0 4 7] PCR*«ttAMVi»(E¥»*'C3 5lNf 

*Mfv\ 9 4t:2»Ffl^ttL, 4 8trer~-y>' 

*\ 7 2tJ3#IW*#«MTofc. PCRt«»tt7* 
n— *y/U®^&lfttGeneclean II kit(Biol 01)t?tt 
fflU ^)^/MW*cDNA7^^7y^^2X 

1 0V7-^^^J-=^t5<oi:ffli^ o 

fa 5 0%^7 5K, 2XSC 

C N 0. 1%SDS, 1 0 0 m g/m 1 i^ff^DN 
A 32 p _^^ yV7 P n _y (5X1 0 5 c pm/m 1 ) 
■C421C1 2WB©*ft=T?*lfcL*:. W^^^X7 
— 130. 1XSCCH. l%SDSt4 2tC 
T20ift#Lfco 5ooffitt^n-yS:Ml, ^ftb 
DNASrp B 1 u e s c r i p t KS (-) (Str 



atagene){C^n-V{kUyt 0 *0>*n— 
BcaBEST Dideoxy Sequencing Kit(Takara Shu2o)"CE?iJ 
fc££Lfc 0 5o©Mt8?n-^bS/^*- 

[0 0 4 8] *J6^9 

i pjjBPo^g^ajgffig 

i p4bpoi P4^ffi^ir*m-r5y t c*^S7 p 7 

(pEF-IP4BP) fcMHU COS 7*Ch 

MIP4BP/syt II (pEF-IP4BP/ 
sy t II) SrHKUfCo BP*>, pEF-BOS(Nucl 
eic Acids Res., 18, 5322, 1990)«rXbaIT?*BftU * 

uy-^^^MNPJlHfcU Notiy^* 

*fco Notiy V*— Srtt^S*fc±I P4BP/s y t 
I I cDNA (1-1 5 9 0&S*f) *\ pEF-B 
OSONotliNf hfciAUfc. £*Lfc:/5*5 K (p 
EF-IP4BP) IS, thEFl-a^-^t 
t hG-CSFaKyr^/WkE^W^fiOI P4 
BP/syt IIcDNAtt«o DEAE-f^r 
^h?vife«r«v\ /7^^; KpEF-I P4BPM 
W<!rLTOpEF-BOS^COS 7 h 7 7 * 
^hLfCo 4 8B*l«**Lfc. 

[0 0 4 9] JM£*^y^XU *^eW 

-hSrSDS-PAGEiC&U ffil P4BPffi^ 
A/ynyhLfCo *<0JI6*«:l2 9Alc*1\ PEIicfe 
V^T, (pEF-BOSF^^ 
77x^hCOS7(0^!)y^I^) , ls~>2\* 
pEF-IP4BP/sy t I I > U~-y3te^*}X 

^A;!)7^7 l ^^hU P EF-IP4BP^h 

FtfiiLfc/l«ft * I P 4 B P / s y t lit 

(Ci5rt^gE^$*tfco *fc, nyFn-;V (pEF 
-BOSh7^7x^hCOS 7<o^<y y&&m 
to) . ^< y y-r * n^"e»»K»Lfc p e f - i 

P4BP/syt I iRWm&Xl P4BP/s y 
t I I (£5. 5/ig)^)[ 3 H] IP4tt^SrJt«L 
fc 0 -ie^*^H9BI^LfCo mt£^£ft£<fc5l^ 
pEF - I P4BP/ s y t I IOIP4»^gttf4 

/J>IH**<o i><o t it^TM4^o fco 

[0 0 5 0] 1 0 

I P4BP(OI P4 8^^g 
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I P 4 B PCD I P 4fl£'oHS%£f^£'f~£fc#>(^ ^sa 
WWSrlfcvvfc I P4BPtGS T^a^S6«r 9«gft 
|Lfc 6 BP*>, IP4BP/syt I 
>f >£=>~K1-£cDNA (g|10A#i) «:PCRS 
"CiSMU/Co *8®Lfc77^ yhlt PGEX-2T 
t^^o-^^^U DNAE?iJ£flliBLfCo IP4 
BP/syt I IOi^rOKy^^tGST W 

s- h7^7x7-f) £co»£g a 
ttXItt (Gene 67, 31-40, 1988)E«W>#fcK*P tTff 
V\ *S8SJM1 0 

gfi£, ffrf^i^s-'tyr*—* 4 B (Pharmacia) 
?u-7h^77^-f»|!U SDS-PAGE-C##f 



tfco 

[0 0 5 1] 9WoH^i&i:*v^t, GSTi:^ 
&it1z >f y^av^ttH l o ao± 5 ^ y^tt 
So *fc, 9«gtf>iBl^g6£GST-a~GST-i 
T?*U 0<X.tf. GST-attGSTiW-f^atO 

fc*Sit6J:3fc, lP4^SffiiC2B««(DW 

1 5-3 4 6 CD I HLMQNGKRLKK 
KKTTVKKKTLNP YFNE S F S Fx BP^n T 
BSC (2) 



Ile-His-Leu-Met-Gln-Asn-Gly-Lys-Arg-Leu-Lys-Lys-Lys-Lys-Thr-Thr-Val- 
Lys-Lys-Lys-Thr-Leu-Asn-Pro-Tyr-Phe-Asn-Glu-Ser-Phe-Ser-Phe- ( 2 ) 



fcl P40||*fcMI"CJb5i:ffli*fta. ft*, te^ 

-J— £ I I (BrtfctttflJ U ^yjHKi/^/utt, I P 4 
«S^»tttt**4^ofco :^)lP4^«t 
JUVTr-fYfir^ ><OPe p 2 0^*-K ( I KKK 
KTTVKKCTLNPYYNES F ; BP*>, Ile-Lys- 
Lys-Lys-Lys-Thr-Thr-Val-Lys-Lys-Cys-Thr-Leu-Asn-Pr 
o-Tyr-Tyr-Asn-Glu-Ser-Phe) \Cft%-TZZt hWX L 

[0052] ni&&\ 1 1 

GST-IP4BP<PI P4fe^ttg 

tt»GST-f (GST-STI I-C2B) tCStf* 

HAiC^tp rcOjS*^?>, Kd(il65nM, Bm 
axttS. 8pmolAgi6tiofc D :Mdffl 
tt, /WHS* I P4BP (Kd = 4 OnM) ±9 t> 4 f& 
fc«lMS«r*Lfc. 3KGST-STI I-C2BST 
74=.?jC&fc\*tK *«>3l4r*, GSTtiK'&gfi* 

[0 0 5 3] S^GST-STI I-C2Bl:#t8ft 

Ins-1, 2, 3, 4, 5, 6-P6 (IP6) >I 
ns-1, 3, 4, 5, 6-P5 (IP5) >Ins- 
1, 3, 4, 5-P4 (IP4) >Ins-2. 4, 5 
-P3>Ins-l, 4, 5-P3 (IP3) >Ins 
-1, 4-P2-Cfcofc 0 o*9, Ins-1, 2, 
3, 4, 5, 6-P6iIns-l, 3, 4, 5, 6- 
P5ttlns-1, 3, 4, 5 - P 4 J: D »*ttfctt& 
Wefcofc. :^tH, IP4BP/sty I 
Itf)C2Bfi«tt, IP4fif«ft<IP5SVIP6 
iCfctt^S^fcfc^LT^S. ««/WB**IP4B 
P/sty I IKStUTfc* I P6&BfcV>Tl3«<9& 



**#b*ifc. ^9yf4IP4©IP4BP/ 
s ty I I ^0»*ia»tr»t*, GST-STI I 
-C2B^fclBI«-C*>ofc 0 
[0054] Hffifll 1 2 
I P4g>iS^«(fctCOV^Tg>jftW 
C2h7^fyii^h#^Syi, PKCa^rab 
ph i 1 i n 3A\£^ft&rZ>Zk&&bnX^Z>(R 
ose John et al. Gene 74, 465-471, 1988) . Z^X\ 
C2BK^^f^KJH-aiP4lM*, IP4BP/s 
ty i i |:a=-nt)53&^5H*Btfe. BP 

5^1, rabphi 1 in 3A(rph)&tfPK 
Ca©getGSTfcOiB^fieSrW»U IP4^ 

*5VvC, 03x.fi, GST-STI-C2AI1 G S T £ 
^h^^^C2AW^yfc^ieS:**t 
So S^^^Sct IP4^(t^h^^ 

^;yi, I icoc2B K^-f :/fctt*ttT?*>*£i:***l 
BW^y©ttBa (2) icffia-t-srsyitE^JSrJt 

«Ufc (01 3#J8) o^tt, I P4^», 
GKR (L/1) KKKKT (T/S) (V/ 1 ) K 

k, w*>mi*&t (i) \c&&-rztm&£tiit 0 wh. 

&WXhZ>t)K W'^h** r S^C2AW^yttIP 
4JdB^UftV^ fc ; PKCaMr a b p h i 1 in 
3ACOC 2 K^Vfc I P4lCtt^UV^, rfL 
P>OK7<-f yfctt±B* (1) ©TS/WBJBjWWEL 
ft^rtftifd^, * (1) WShS^f K#lP 
4 (D^SUffi-Cfc 5 t WBr Lfc 0 

[0055] mmmi 3 

C2 K££^j^jvy^y K^jjjg 

^>t / h^^>yi^C2Ah7-f y^fotlll Ca 2+ 
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(1 : 1> w/w) ) £GSTj»^§6£. 5 0mM 
Hepes-NaOH (pH7. 4) > £fi"C 1 5#M 

^ y**s<- h Lit. l 20 Ogti o #fffi&i^ << 

^ILt n^H^Srl 0%SDS-PAGEC 

ttb^io 1 4 K»T. RHlcjsv^-C, 

yi :1S-Ca 2 \ .^2:^^hCa 2+ , 
-^3 :ijS+lmM Ca 2+ , W->4 + 
Ca 2+ ;a) GST-STI I - C2A, b) GST- 
STI I-C2B, c) GST-STI I-C2B (3 
2 7f|(OLy s £G 1 nfc) , d) GST-STI- 
C 2 As e) GST — ST I — C 2 B> f) GST-C 
2A+C2B, g) GST-rph-C2A, h) GS 
T-rph-C2B, i) GST^to 
[0 0 5 6] o4 9, GST-ST1~C2A£GST 

-st i i-c2A«, ca 2 *##tticy#y-^ 

(1:1 (w/w) ^7rf^t!)y:^77f 
^x^y-;VT^y) fcHr&Lfc*** GST-STI 
-C2BtGST-ST I I -C2BiiCa z+ ##c#t4 

en 

ATC CCC TCT GCC ACC ATG AGA AAC ATC TTC AAG AGG AAC CAG GAG CCA 48 
Met Arg Asn He Phe Lys Arg Asn Gin Glu Pro 
1 10 
AAT GTG GCT CCG GCC ACC ACC ACT GCC ACA ATG CCC CTT GCA CCC GTC 96 
Asn Val Ala Pro Ala Thr Thr Thr Ala Thr Met Pro Leu Ala Pro Val 

20 

GCA CCT GCC GAC AAC TCT ACA GAG AGC ACG GGT CCT GGG GAG AGC CAA 144 
Ala Pro Ala Asp Asn Ser Thr Glu Ser Thr Gly Pro Gly Glu Ser Gin 

30 40 
GAA GAC ATG TTC GCC AAG CTG AAG GAG AAA TTC TTC AAT GAG ATC AAC 192 
Glu Asp Met Phe Ala Lys Leu Lys Glu Lys Phe Phe Asn Glu lie Asn 
50 

AAG ATC CCC TTG CCC CCC TGG GCT CTG ATC GCC ATG GCT GTG GTT GCT 240 
Lys lie Pro Leu Pro Pro Trp Ala Leu He Ala Met Ala Val Val Ala 

60 70 
GGC CTC CTG CTG CTC ACC TGT TGC TTC TGC ATC TGT AAG AAG TGC TGC 288 
Gly Leu Leu Leu Leu Thr Cys Cys Phe Cys lie Cys Lys Lys Cys Cys 

80 90 
TGC AAG AAG AAG AAG AAC AAG AAG GAG AAG GGC AAA GGC ATG AAG AAC 336 
Cys Lys Lys Lys Lys Asn Lys Lys Glu Lys Gly Lys Gly Met Lys Asn 

100 

GCC ATG AAC ATG AAG GAC ATG AAA GGG GGC CAG GAT GAC GAT GAT GCA 384 
Ala Met Asn Met Lys Asp Met Lys Gly Gly Gin Asp Asp Asp Asp Ala 

110 120 
GAG ACA GGC CTG ACT GAA GGA GAA GGT GAA GGC GAG GAG GAG AAA GAG 432 
Glu Thr Gly Leu Thr Glu Gly Glu Gly Glu Gly Glu Glu Glu Lys Glu 



KH^tfiii^BU. *fc, GST-rabph 
i 1 in3A (rph) - C 2 AttC a 2 ^#tttC^^ 
*V * Ktfr^SttMrt-***. GST-rph-C2B 

v^ty^^^y^r a b p h i l i n 3 ACOC 2 
AW^f^tt, PKCoOC2h7^y|:*©«l6« s « 
ULXCa 2 +mfttiL-?hZ>t)K C2B K^-f^ttJlfcS 
Zb&7fflt£tl>Zo GST-STI I-C2B0327 

* y tf Kttft&ttM&txhtft tiK I P 4 £r&ffittte 5 0 
[0 0 5 7] 

[EH*] 

: i 

mw&z : 1 8 7 6 

&ffl<Dffl& : c DNA to mRNA 
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CCA GAG AAC CTG GGC AAA 
Pro Glu Asn Leu Gly Lys 
140 

GCC AAC CAG CTC ACC GTG 
Ala Asn Gin Leu Thr Val 
160 

CTG GAC ATG GGT GGC ACA 
Leu Asp Met Gly Gly Thr 

CCA GAC AAG AAG AAG AAA 
Pro Asp Lys Lys Lys Lys 
190 

AAC CCA GCC TTC AAT GAG 
Asn Pro Ala Phe Asn Glu 



130 

TTG CAG TTT TCT 
Leu Gin Phe Ser 

GGT GTC CTG CAG 
Gly Val Leu Gin 

TCA GAC CCT TAT 
Ser Asp Pro Tyr 
180 

TAT GAG ACT AAG 
Tyr Glu Thr Lys 

ACA TTC ACT TTC 
Thr Phe Thr Phe 



CTG GAC TAT GAT TTC CAG 
Leu Asp Tyr Asp Phe Gin 
150 

GCT GCG GAA CTC CCA GCC 
Ala Ala Glu Leu Pro Ala 
170 

GTC AAA GTC TTC CTC CTC 
Val Lys Val Phe Leu Leu 



TTA GGA GGC AAG ACC CTG 
Leu Gly Gly Lys Thr Leu 
220 

TCT AAG CAT GAC ATC ATC 
Ser Lys His Asp lie lie 
240 

GAC CTT GGC CAG CCC ATC 
Asp Leu Gly Gin Pro lie 

AAG GAA GAG CCA GAG AAG 
Lys Glu Glu Pro Glu Lys 
270 

GTG CCC ACA GCT GGG AAG 
Val Pro Thr Ala Gly Lys 

CTG AAG AAG ATG GAC GTA 
Leu Lys Lys Met Asp Val 
300 

CAC CTG ATG CAG AAC GGT 
His Leu Met Gin Asn Gly 
320 

AAG AAG AAG ACC CTG AAC 
Lys Lys Lys Thr Leu Asn 

ATC CCC TTT GAG CAG ATC 
lie Pro Phe Glu Gin He 
350 

GAC TAC GAC AAA CTG GGC 
Asp Tyr Asp Lys Leu Gly 

GGC AGC AAC GCC ACA GGC 
Gly Ser Asn Ala Thr Gly 
380 

GCC AAC CCT CGG AGG CCC 



210 

GTG ATG GCA ATC 
Val Met Ala He 

GGG GAG GTG AAG 
Gly Glu Val Lys 

GAG GAA TGG AGA 
Glu Glu Trp Arg 
260 

TTG GGT GAC ATC 
Leu Gly Asp He 



GTG CAT CGG AAG ACG CTG 
Val His Arg Lys Thr Leu 
200 

AAG GTG CCA TAC CAG GAG 
Lys Val Pro Tyr Gin Glu 

TAT GAC TTT GAC CGC TTC 
Tyr Asp Phe Asp Arg Phe 
230 

GTA CCC ATG AAC ACA GTG 
Val Pro Met Asn Thr Val 
250 

GAC CTA CAA GGC GGA GAG 
Asp Leu Gin Gly Gly Glu 

TGT ACC TCC TTG CGC TAC 
Cys Thr Ser Leu Arg Tyr 
280 

ATC CTG GAG GCC AAG AAC 
lie Leu Glu Ala Lys Asn 

GAC CCC TAT GTG AAG ATC 

Asp Pro Tyr Val Lys He 
310 

AAG AAG AAG ACG ACA GTG 

Lys Lys Lys Thr Thr Val 
330 

GAG TCC TTC AGC TTC GAG 

Glu Ser Phe Ser Phe Glu 

GTG GTC GTC ACC GTG CTA 
Val Val Val Thr Val Leu 
360 

ATC GGA AAG ATC TTT GTA 
He Gly Lys He Phe Val 



CTC ACC GTC TGT 
Leu Thr Val Cys 
290 

GGG GGC CTT TCA 
Gly Gly Leu Ser 

AAG AGA CTC AAG 
Lys Arg Leu Lys 

CCC TAC TTC AAC 
Pro Tyr Phe Asn 
340 

CAG AAA GTC CAG 
Gin Lys Val Gin 

AAG AAT GAA GCC 
Lys Asn Glu Ala 
370 

ACC GAG TTG CGG CAC TGG TCC GAC ATG CTG 
Thr Glu Leu Arg His Trp Ser Asp Met Leu 
390 

ATT GCC CAG TGG CAC TCT CTT AAG CCT GAG 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 
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Ala 


Asn 


Pro 


Arg 


Arg 


Pro 


lie 


Ala 


Gin Trp 


His 


Ser Leu Lys 


Pro Glu 












400 














410 




GAA 


GAA 


GTG 


GAT 


GCT 


CTT 


CTG 


GGC 


AAG AAC 


AAG 


TAG GCT CCA 


GCG GCC 


1296 


Glu 


Glu 


Val 


Asp 


Ala 


Leu 


Leu 


Gly 


Lys Asn 


Lys 


* 






















420 


422 








GGT 


GCC 


ACG 


CCC 


CTA 


AGG 


AGC 


CAC 


GCC CCC 


GAG 


GCG CCA CGC 


CCC CTG 


1344 


AGG 


ACA 


CTG 


ACG 


AGA 


TCC 


AGA 


GCT 


ATC AAT 


ACC 


TCA GTT ACG 


CGA CCT 


1392 


TAG 


AGG 


TTT 


CTT 


CAT 


TTG 


TTT 


GCG 


GTG TGT 


CCT 


GTT TTT CCT 


TCC TTT 


1440 


TTC 


TCT 


TTT 


TAA 


AGA 


CCA 


ACT 


TCC 


TTT TGG 


TGG 


CTG TGT GAA 


GAG ACT 


1488 


CCC 


CTA 


AGA 


GGT 


GAA 


AGA 


AAA 


GCC 


TGG CTC 


TGT 


TAT TGT CCC 


CGG AGC 


1536 


GGT 


CCT 


TGT 


TGC 


ATG 


CCC 


TTT 


CAC 


GGT TTC 


CCC 


CTT ACC CCA 


AGT GGG 


1584 


GCC 


CTC 


TAC 


TGT 


CAG 


ACA 


GTT 


GAA 


GCA CTA 


ACT 


GCT TTT CCT 


GGG TTT 


1632 


TGG 


ACC 


AAC 


AAC 


ATG 


GCA 


AGC 


ACA 


TTC TGT 


TTC 


TTG ACT GTG 


AAG GCA 


1680 


ACA 


TAG 


TGG 


CCA 


GCA 


TTG 


TGT 


GTG 


TGT GTG 


TGT 


GTG TGT GTG 


TGT ATG 


1728 


TGT 


GTG 


TGT 


ACA 


CCT 


GTA 


TGT 


GCC 


CAT CCA 


TCC 


CCA CCT GCC 


TGT TTT 


1776 


GAA 


CAT 


CTC 


TCT 


TCA 


TTT 


TCT 


GGA 


ATG ACT 


CAT 


GGA CAG TGA 


AGC CAT 


1824 


GTG 


AGA 


GGA 


GAA 


TGT 


CTT 


CAG 


AGA 


CTC CAA 


GGG 


AAA GCA AGC 


CCA CTG 


1872 


CCT 


G 






















1876 




2 





















mm 

Met Arg Asn lie Phe Lys Arg Asn Gin Glu Pro Asn Val Ala Pro 
15 10 15 

Ala Thr Thr Thr Ala Thr Met Pro Leu Ala Pro Val Ala Pro Ala 
20 25 30 

Asp Asn Ser Thr Glu Ser Thr Gly Pro Gly Glu Ser Gin Glu Asp 
35 40 45 

Met Phe Ala Lys Leu Lys Glu Lys Phe Phe Asn Glu He Asn Lys 
50 55 60 

lie Pro Leu Pro Pro Trp Ala Leu lie Ala Met Ala Val Val Ala 
65 70 75 

Gly Leu Leu Leu Leu Thr Cys Cys Phe Cys He Cys Lys Lys Cys 
80 85 90 

Cys Cys Lys Lys Lys Lys Asn Lys Lys Glu Lys Gly Lys Gly Met 
95 100 105 

Lys Asn Ala Met Asn Met Lys Asp Met Lys Gly Gly Gin Asp Asp 
110 115 120 

Asp Asp Ala Glu Thr Gly Leu Thr Glu Gly Glu Gly Glu Gly Glu 
125 130 135 

Glu Glu Lys Glu Pro Glu Asn Leu Gly Lys Leu Gin Phe Ser Leu 
140 145 150 

Asp Tyr Asp Phe Gin Ala Asn Gin Leu Thr Val Gly Val Leu Gin 
155 160 165 

Ala Ala Glu Leu Pro Ala Leu Asp Met Gly Gly Thr Ser Asp Pro 
170 175 180 

Tyr Val Lys Val Phe Leu Leu Pro Asp Lys Lys Lys Lys Tyr Glu 
185 190 195 

Thr Lys Val His Arg Lys Thr Leu Asn Pro Ala Phe Asn Glu Thr 
200 205 210 

Phe Thr Phe Lys Val Pro Tyr Gin Glu Leu Gly Gly Lys Thr Leu 
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215 

Val Met Ala He Tyr Asp Phe Asp Arg 
230 

lie Gly Glu Val Lys Val Pro Met Asn 
245 

Pro He Glu Glu Trp Arg Asp Leu Gin 
260 

Pro Glu Lys Leu Gly Asp He Cys Thr 
275 

Thr Ala Gly Lys Leu Thr Val Cys He 
290 

Lys Lys Met Asp Val Gly Gly Leu Ser 
305 

His Leu Met Gin Asn Gly Lys Arg Leu 
320 

Val Lys Lys Lys Thr Leu Asn Pro Tyr 
335 

Phe Glu He Pro Phe Glu Gin lie Gin 
350 

Thr Val Leu Asp Tyr Asp Lys Leu Gly 
365 

Lys He Phe Val Gly Ser Asn Ala Thr 
380 

Trp Ser Asp Met Leu Ala Asn Pro Arg 
395 

His Ser Leu Lys Pro Glu Glu Glu Val 
410 

Asn Lys * 
422 

[■fi0fl¥«M] 

[@i]#^d-7 v?yy v-Ki5 i P4BP<£>*»8! 

[0 2] I P4BP»»XS^j3«t5#li^SDS- 
PAGE#«f<&ft*Sr*H-EI (A, B) T-ife5o 4*5* 

c «sds-page &m \c i 5 ^mom^^m 

[03] SDS-PAGE-C#«tLfcI P4BP (14 
Ok RTf 6 5 k) (DV Y^Tf—MSffimn 
HPLC»fftStH (A) , RVftMLIzmft (1- 
7) iyT%./WBS\k?'9Y*s1r m fy9ir%> \ l<OT 

z/mmwtmzTF-r® (b) -v&z> 0 0Aic*>v> 

X, (a) f* 1 4 0 k (DSmm, (b) IS 6 5 kftMVo 

[04] fiRtf»*lI P4BPCD^A/^D>y h#flf<D 
j|g*Sr*-riat?*)5o Bfc*5VyC, aMlP4BP, 
MlfitSU P4BP^tc Att7^y?y^ 



220 

Phe Ser Lys 
235 

Thr Val Asp 
250 

Gly Gly Glu 
265 

Ser Leu Arg 
280 

Leu Glu Ala 
295 

Asp Pro Tyr 
310 

Lys Lys Lys 
325 

Phe Asn Glu 
340 

Lys Val Gin 
355 

Lys Asn Glu 
370 

Gly Thr Glu 
385 

Arg Pro He 
400 

Asp Ala Leu 
415 



225 

His Asp He 
240 

Leu Gly Gin 
255 

Lys Glu Glu 
270 

Tyr Val Pro 
285 

Lys Asn Leu 
300 

Val Lys lie 
315 

Lys Thr Thr 
330 

Ser Phe Ser 
345 

Val Val Val 
360 

Ala He Gly 
375 

Leu Arg His 
390 

Ala Gin Trp 
405 

Leu Gly Lys 
420 



[0 5] ffitt#4Tfc*5ttS I P4BPOI P4^1$ 

[0 6] IP4BP©IP4*^t#t5pH«#tt«r 

[0 7] IP4BPW5 [ 3 H] I P 4 0>&£-4>ffl 

[0 8] I P4BPt <04 / is] — Asifi V V t 
Ott-&«ftt«r^1-H-e*>5. BtC*5^T, AH IP 3, 
•ttIP4, Ottlns 3, 4, 5, 6-P4, M\* 
I P 5, dttl P6*^o 

[0 9] IfifflllftftflCtOJSai/fcl P4BP/s 
yt II (p EF- I P 4 BP/s y t II)CO>fA 
^D7hM« (A) , Jfctf [ 3 H] I P4g^ 
ffi (B) Sr^H-x?*>*o 4*5. 0AK*5^T, u-^ 
1 fi^y h /K ^y2lipEF-IP4BP/s 
yt IK l/-y3tt^W»^n^^i» 

[010] SllfiWl O^illlLfc. GSTir^a^y 
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(A) , RtfSttiB^aeoi P4»^IB*r*'*-BI 

(b) -efc^o 

[011] i^I6GST-ST I I -C2&<D*%y 
K5WrG>tt***i"H (A) % RXfU* <D<{ / *s h 
-jutf)) y>Wtb<Dl£&mt:*?® (B) -Cfc£o 

[012] GSTb&*<DC 2 K^>f >t<DM&W&<D 
[HI 3] i*©4M*^h?i r ^C2BK> 



*>5o Bfc*5v*t\ mi 

/^^VK B I tt^W-^h*^^!, RA 
I ttfcAW-:/ h * ^ ^ > I Sr^*To 

[014] GST-#1C2 K^^fitegetCO^T 



[01] 



[02] 



[04] 



A abed* f 



B 




A BCD 
a b obobab 




if 0 
-65 



2D 40 69 03 DO 



[0 6] 




I g G (mo) 
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[H3] 



[17] 




a so eo 
_ Timt (mln) 

B 

Rati QLTEQEQEQgEKEPgt.OKlJQFSLDYDFQAWQLTVOVLO 



Hill AAaPAUJMOTSCWKVF^^ 

IFiBP VRLPD TLNPA 

4 • 

Rati FWETTTFKVPYQB.QQKTLVMA fYDR3RFSKHD>QEVX VPM 

IftBP FNETFTF VPYOELOGK VPM 

Rat I >nVP.QqPC EVVRDLQQQBCT^K L(TOT StRYVPTAOK 

I ft. BP KTVOLQQPI LGWCT 

Rat 0 LTVOL£AKNUCKMOVG(X80PYVKt4MW^ 




100 



a 

— » 
i 

JL 




0 5 B 15 

«53<P»ole/*g) 



(A) 



CB) 



* (nM) 



1 10 WD 

I P 4 ffl A ( n M ) 



[09] 



1 2 3 



97.4 — 
66.2 — 

45.0 — 
31.0 — 



H*4 




3 v h 
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[Ell 0] 



[ill] 




II 2] 



[HI 4] 




12 3 4 



0.00 



\\\\\\\ 




— GST-STII-C2A 

— GST-STII-C2B 

— GST-STII-C2B(K3Z7Q) 

— GST-STI-C2A 

— GST-STI-C2B 

— GST-ST1I-C2A + C2B 

— GST-rph-C2A 

— GST-rph-C2B 
-GST 



-18- 



) - 



[HI 3] 





1 5 


10 


15 20 


25 


30 


Mil 


I HLMQNGKRLKKKKTTVKKKTLNP YFNE S F SF 
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:I: :N: 








Y: 
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:I: :N: 


















RA 
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RB 




: : :L: 


















: : : : :N: 
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:S: :L 
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PURPOSE: To obtain an inositol polyphosphate-bonding peptide useful for studying action of inositol 
polyphosphate, as a Ca release inhibitor and for treating and diagnosing diseases caused by an inositol 
polyphosphate, having a specific amino acid sequence and capable of being bonded to inositol 
polyphosphate. 

CONSTITUTION: This new peptide has an amino acid sequence of the formula (X1 is Len or He; X2 is Thr 
or Ser; X3 is lie or Val), is a peptide constituting C2B domain of synaptpotagmin I or II, has bonding ability to 
an inositol polyphosphate such as inositol tetrakisphosphate, inositol pentakispolyphosphate or inositol 
hexakispolyphosphate and is useful as a reagent for studying action and mechanism of the inositol 
polyphosphate, as a Ca release inhibitor and for diagnosing and treating various diseases concerned in the 
inositol polyphosphate. The peptide is obtained by extracting a protein from a cerebellum of a mouse and 
purifying the protein by a heparin-immobilized column. 
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